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1,^Al.^^ THYLETn ™ f«MPOt^ THEIR PSE 

FELD OF THE INVENTION . „„ 

i This inv^tion reU.es to tteattne,rt of diseases in ™hich sero»mn. S»l«.anoe P or 

»,.„r6kininA.r=i«>p.ic3.ed.fcre>^ple.in«.e.reatn>en.otdiscrf^ 
,,^io„.aep«ssion,geae»Bzeda»detydisontar.phobias.pos»,a™n^ 
^...void,n,perso.>aU.ydisorder.p.ea«mreejacuia«o..ea.»i^ 
Zical dependencies. otas«rheaa^ta.nUg«ine, pain, Alzheiaeesdisease^o^^^^^^^ 
,0 oon.pulsivedisorder.p«dcdiso.aer.menK,rydisorder^Pa*«scn-sd«easeen^^^^ 
LLvascsp.sn.cer*ea.r..».ia,gas^in«s«nal»ctdisord«s.negaUves^^^^^ 
schi.opl«nia.p««nsm«ls^d«m«.«br«n^syn*ome.s«^^ 
Toure«e.ss,ndrome.Mel»«nomanl.,klep»m««a.n»tein.po«^ 
hyperactivity disorder, chninicpatoxysnMlliemicmiia and headadK. 

" ne„r^arepeptidene»ro.r,«s.«^ 

oen^alnervoussysten-s. T1.e.hr» principal nc„«*into3«Snbs.anceP(SP),Neurok^ 
^)a„dNe.LinB(NKB, N-.em.inany extended «>nns of at. east are 
Tteereoeptortypesarekno^fbrtheprincipalneurokinins. Based upon .to rdat^e 
.0 ILviJf^tnen™«ninsSP,NKAandKKB,*erecep«»sa.ecUssffle<^«n^^ 
imKO oeu,okinin2(NK.)andnenroldnin3(NK3)recep»rs.re8pec«yely. Infte 
periphev, SP and NKA are locdi«d in C-afferent sensory neurons, which nenrons 

Lrac^ri^d by non-n^yMtaaW nerve endings known as C-fibers, and - 
selective depolarizatlonofd^senenran.. or selectivesdn.uladon of the 
a„,oca.edin«»airway.pi««U.».andfl.e.»=hyMni.sare,.own.ocausep.fcn^ 
whichcleariy pana.eln»nyot««syo>pU.nis observed inastaaacs. 11.0 effects of 

or inixoducaonof tachykinins in— liandrwaysincta^ 
„iorovasc«l,rpea„eabili.y.vasoditaaon,incr..s«ln»cusseere,ionanda*^^^ 
oells. Nenrokinina«agonis«fl».in..rac.wi.hNK,,NK.»«iNK,recept«rs.ha™^^ 
ohenncalsttnctnTeshavebeendescribed. Particularly inte^^aonal publications WO 
98/07722, WO 9«9383 and WO 9805617. «h1 region^ publications BP 428434. BP 
474561. EP 515240 andBP 559538 disclose the pn=paraBonof a variety of chenncal 
Structures. 



25 
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--r=r:::X-^— ^^^^^ 

Bioorg. Med. Chen>. Utt, 12,261 

activity and SSWac«vi.y,pha™a«e«tic=doompositi<»sc»n.aUn^ 

:rd.o..i^»o.con^u„da»«ea.=e„..a.ne„o«s^.e»(«2-^^ 
C<,„^„ndsoftt,.pr»e»ti«ve=UcnareflK»etoaecord™tos»c^ 




20 wher«a _ ,,,„h,«^cei. a moieq-tadependeafly selected ftomOJ.CF,.OCT3. 
OCHF.ha.<.gco.C.^UC..a,^yl.C»^V..R^K^SR^mn.^CH^K^OR. 
andCHrfJR-.^fcereR-.R'.andR'are independently ateachocc^enceseleetedftom 
hydH,^en.C,.^„C(0)R^aO)NHR^CO.R^orR•andR'maytogetteta 

25 (afc)iG(CHJkorO(CH^whe«Gisoxygen,jisl.2,3o,4.1cisO,l«2;R ..each 

ocomienco is ii>dependently selected ftom C,..alkyl: 

R^«e«*oecar««ce is independenUysdectedS™ hydrogen, CN.CF^«^^^ 

OCHF.h.log«.C,^l.C^'.C»alk,-yl.'^^'^'•^^»*■^•°'^ 
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CH.OR^a^d,wbereR^R^andR^ are independently at eadioc^^^^^ 

V. ,1^1 rrom«» ao>NHR^C02R^orR"andR•'lnaytoge1herbe 
hydrogen. Ct-6alkyl,C(0)R,C(0)NHK,^ . . , ,,„4kis0 1 or 2. wherein R^ at 
(CHz)jG(CH.)korG(CH3)iGwhereGisoxygen.3isl.2.3or4,k«0.1 

each occurrence is independentiy selected from Ci^alkyl; 
is selected from hydrogen and Ci-ealkyl; 

0 structural diagram II, 

AW? 



whereinpisselectedfromO,1.2,3or4; 

o,aadBa«eeachindependentlyselectedfromO,1.2or3. 

h.vivo-hydrolysableprec«rsorsthereof,a^^ 

Particularcompoundoftheinventionaretho^^^^ C.alkyl and CaHcoxy and 
R» ateachoccurrenceisindependently selectedfromCN,C,^alkyi 

-«indeoendentlyselectedfromhalogenwheremislor2,aixd 
R^ at each occurrence is mdepenoeraiy bck^^v*- 

l,2or3; , ^ 

r2 is selected from hydrogen and methyl, and t, ^ i or 2' 

each hyd«>gmtoac«nxJ with structural diagram m; 
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in. 



10 



and pharmaceutically-acceptable salts thereof. ,^:,^„,t 

;<^«,us.acompo«ndinac=orfwitt.struc«»ldiagramlor».»vwo. 
l^„p„phyUctic.«a*n=nt of«.an,o* including— n-™^^ 

o.apJ»=««ic.ny.a«.p..blesaU.b«e.faodaphanna=e««caUy-^^^^ 
Phann^»«calcamposi«<ms«ftoinve.«io.n«,bead».:us.e,ed,^ 
„a™erto,m.diseaaeoondiUonfl»titisdesircd.o«...forex»npUl^oral.t^^^ 

^.W.na.Uvasina.c.^c^.^.-i.^.^'.yi^^- — 
Iesep^cses««c«.po»ndsof««sinv«,U«».ybefbrm»ta«dby,«^ 
i^a=fonaof.fcrexan>ple..able«.oaps»l«.«j»»»soroa,»Wo»s,s^ 
0 «^Mons.c«a™3.c,„«ue«..gels.nasalspn>ys,s«^P<»i«.riea.fi.»lyd.v«i«.^ 
.^te orn^bulisersfor iBhalation. and forpa«n«ral use (including in.ra«nou.. 
i„tan.usoular»inMon)stemea,ueoua or oily solutions or su^ions or ste^ 



toaddi«on«,fl« compounds offtcpresentinventionU^pbarn^euacalooa^ 
„,fln,inv™«onn,ayals.co„.ain.orbeco^s»rcd(sin.ul.ancously<.sequen^^^^ 
^fl,oncorn««pban-«K.U.g.calag»«ofv.lu.in..««ngoneorn»red.easecond:^^^ 

refeired to herein. 



to 



15 



Tie ptaamacatf cal comiwsitioiB rfWs iiwenaon wiU «^ 
humans so that, for exampKadaily dose <rf0.01 to 25 mgfl«bodywd^(andi»=fcrA^ 
01(o5mgrt^ body weight) is received, mdaay dose may be ghrenindiyided doses as 
necessary, the precise amount of the compound received and the route of administration 
depending on the weight, age and sex of the patient bemg t«ated and on the particular disease 
condition being treated according to principles known in the an. 

Typically unH dosage forms will contain about 1 mg to 500 mg of a compound of this 
invcnti™. For exampta a tablet or capsule for oral administation may conveniently contam 
up to 250 mgCandtypicallySto 100 mg)ofacompound in accord with structaraldiagraml 

or.ph.nnace«tiiaUy^«ptablesaltther«.£ In another example, for administrahonby 
hM«ion,.co.>^din.cc<«dwifhstruca»aldiagramIoraninvivo.hyto^^^^^ 
precursor or.pharmace».ic.By-««.pt*le.s.«tbe«of may be adminis.««^ 
range ofSto 100 mg,inaringte dose or divided into two to four daily doses, mafttth^ 
example, for administrationbyintravaK-B or tatnunuseularinjectton or hrfW 
solution or suspension containing up «, 10%w/w (andtypically 5%w/w) of. compomrf m 
accord with stmcturaldiagramlor an in vivoJq*olysd,leprec«rsoror.pl^^ 

acceptable salt thereof may be used. 

Yet a further aspect of the present invention is a Method of treatmg a disease condition 
wherein antagonism ofNK, receptors in combination with SSRI activity is beneficial w 

20 method comprises administering to a watm-blooded animal an effective amount of a 
compound in accord with structural diagram I or an in vivo-hydrolysable precursor or a 
pharmaceutically-acceptable salt thereof. The present invention also provides the use of a 
compomid in accord with structural diagram I or an in vivo-hydrolysable precursor or a 
pharmaceutically-acceptable salt thereof in the preparation of a medicament for use in a 
25 diseasecondilionwhereinantagonismoftheNK, receptors and SSRl activity is beneficial. 

The present invention also relates to a method for treating a disorder or condition 
selected &omhypertension.depression kcancer patients, depression in Parldnso^^ 
postmyocardial infarction depression, subsyndiomal symptomatic depression, depression m 
infertile women, pediatric depression, major depression, single episode depression, recurrent 
30 depression, child abuse induced depression, postpartum depression, geneiaUzed anxiety 
disorder, agoraphobia, social phobia, simple phobias, posttraumatic steess syndrome, 
avoidant personality disorder, premature ejaculation, anorexia nervosa, bulimia nervosa, 
obesity, addictions to alcohol, cocaine, hewin, phenobarbital, nicotine or benzodiazepmes; 
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cluster headache, migraine, pain. Alzheimer's disease, obsessive-compulsive disorder, pamc 
disorder, dementia, amnestic disoiders, age-related cognitive decline, dementia in Park^ 
disease, neuroleptic-induced parkinsonism, tardive dyskmesias, hyperprolactinaemia. 
vasospasm, cerebral vasculature vasospasm, cerebellar ataxia, gastrointestinal tract disorders, 
5 negative symptoms of schizophrenia, premenstrual syndrome, fibromyalgia syndrome, stress 
incontinence. Tourette's syndrome, trichotillomania, kleptomania, male impotence, attention 
deficit hyperactivity disorder, chronic paroxysmal hemicrania and Headache associated with 
vascular disorders in a mammal, comprising administering an effective amount of a 
compomid in accord with stmctuml diagram I or a pharmaceutically-acceptable salt thereof 
LO effectiveintreatingsuchdisorderorconditionandapharmaceutically-acceptablecamer. 

The present invention also relates to a pharmaceutical composition for treating a 
disorder or condition selected from hypertension. depression(e.g.. depression in cancer 

patients, depression in Parkinson's patients, postmyocardial infarction depression. 
subs>^mal symptomatic depression, depression in infertile women, pediatric depression 

15 major depression, single episode depression, recurrent depiession. child abuse mduced 
depression, and postpartum depression), generalized amdety disorder. phobias(e.g., 

agoraphobia, social phobia and simple phobias), posttraumatic stress syndrome, avoidant 
personality disorder, premature ejaculation, eating disorders (e.g., anorexia nervosa and 
bulimia nervosa), obesity, chemical dependencies (e.g.. addictions to alcohol, cocaine, herom. 
20 phenobarbital, nicotine and benzodiazepines), cluster headache, migraine, pain. Alzheimer's 
disease, obsessive-compulsive disorder, panic disorder, memory disorders (e.g.. dementia, 
amnestic disorders, and age-related cognitive decline (ARCD)), Parkinson's diseases (e.g., 
dementia inParkinson's disease, neuioleptic-inducedparkinsonism and tardive dyskmesi^^^ 

endocrine disorders (e.g., hyperprolactinaemia). vasospasm (particularly in the cerebral 
vasculature), cerebeUar ataxia, gastrointestinal tract disorders (involving changes m motility 
and secretion), negative symptoms of schizophrenia, premensti^al syndrome, fibromyalgia 
syndrome, stress incontinence, Tcmrette's syndrome. tricbotm<miania,U^^^ 
impotence, attention deficithypetactivitydisorder(ADHD), chronic paroxysmdh^^ 
and headache (associated with vascular disorders) in a mammal, preferably a hmnan, 
comprising an effective amount of a compound in accord with stnictural diagram I or a 
pharmaceutically-acceptable salt thereof effective in treating such disorder or condition and a 
pharmaceutically-acceptable carrier. 



25 
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compounds in^ri^^<^^^'-^^^^'^''^'^\^. 
™^.„raph«naceutaUy-ac«p.ablesal.s maybe mrfe».yi»c«s«»*^^ 

a^Kno. 00— ny available, s,ar«ng — *.*«eprocesse.«ay^ 
5 p„«ed»reswhicharese.ec.ed*omfl.eohe™calart»si„g.ecbn.<peswh^^ 

analogous to the synthesis of known compounds. 

^eeluy^acceptab,esal.sn,ayb=prepa,edfton.mec««3pond™^ 

and as such are another aspect ofthe present invention. 
,0 :t«eUla^i~*ea«b.>w»prepa.«^«veron„s(«>.«a^^^^^^ 

optioallyaofiveft>m«.ena»tiomers«ecompo«adsofftisinve.ti<».. 
filiiher describe the invention. 

pharn«ce.t,ea.ly-a^WsaI.«»r.of(Mei».«er.colte^^^^^ 
Xompo»>d")maybedemons..a.edbys.«^Us.»«"«cB«i«'»^---'^ 
disclosed in the publications described below. 
BIOLOGICAL ASSAYS: 
20 Test A: s^^t Bindinp Assay: • „ 

ta™5.inTm»p««swepurchasedftomRecep.orBiology(Perid,^h-).F«^^ 
lou»«wen^y tawed. ho»>ogem.ed.andd«utedtaassaybu«.(AB)c«>^^ 
^.„CrJ«MNaa5«MKaa.dadi„s.ed.pft7.4.1.hKaOH.^u»l^^ 
Z5 cooc««-ionw.4««^.Te«e«.po»aswe«eva,.a«dinc»^e«ucna..^^^^ 

['Hl-WpramtaeHyd^^Uorid.pu.ehasedftomNENWln.^ 
sU^kndioligandwasdil^dwWlABfcraMconcentrationofapprc^toatelylnM^ 

tor'H^I^^p«»neHyd»d^oridewasdetem»«dtobe2.7n^l^1»^^^^ 
rei^oIL<«96.wenass,,p.«es-tw.*«S.perp«e.T»seH.iai.u«c.(— 
30 pMto38pMfu«l«»ce«ra.io»)ftoms.ocklO,nM»ludo»safcompou=dsprepa^^^^^ 
. lsO.AUseriMdih«i»swere™»te™ng«»iDMSO.DMSOeo..e„tmassay,U^^^ 

assay volumesperweUwere 10 Mlcompo»ndA»nspeoifie/eo.-~l(t%DMSO).20^ 
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i^by using .Qv*lIn«pn»i.e.ThcHnaing«a=.»n-m.t«.«l.^ 

B=cta«nOT/Bfille«,pn»<«k«lm6%PBI,«smgaPac ^^35 
^e.5xwi*0.n.ic«o«^b««.r(3»M n^C ^^^^ 

Pacto.dTopC»un.lod««nm=CPMsp««dLK. 

_ xTV.BTlPTlAssavusiagFlaa^filje; 



15 



20 



NK, receptor agonist AcetyHArg%Sar',Met(02) J s»uds 

""^:;73ceUsw.eIoaaeawithHuo.aye(Molec^^ 
exposlgradedconcentraUonsofco.pounasforl5n.in 
rilLlhlOnM.12nMASMSP(anapproxin.atelyEaoconc^^^^^^^ 

:^ri^lepea.relative^^^^^^^^^ ^^-J^ 
ri^^elevea-pointconcen^.^^^^^^^ 



rHloiiltnremediun^: CcUeto 10-010-CV 
BagIe'sMBMwithB^e.ssaltsandl-gluta„nne(500mL) 

Non-essential amino acids, 100 x (5 mL) ^^^^^^ 25-000-Cl 

Sodium pyruvate. 100 mM (5 mL) cellgro 25-005-01 

L-Glntamine, 200 mM (5 mL) ^^^^^ 35-010-CV 
FBS (50 mL) 

Cellha r y^^tingreas ente i CeUgro 21-03 1-CV 

DPBS,lxwithoutCa-&Mg- CeUgro 25-052-01 
Ix Trypsin -EDTA (0.5% Trypsin, 0.53% EDTA-4m) 

r ftll plating medium: 
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BioWhittaker 12-725F 
UltraCULTURE Cettgro 254)05-Cl 

I^Ghitamine. 200 mM (5 mL/SOO mL) 

Woto£^ ^ ^ Gibco 14065-056 

lOxHank-sbalaacedsaUsoluUon(lOOrnliL) Cellgro 25-060-01 

i HEPESbufferlM(15«L/L,[final]15mM) ^ 

Amnx., i^iQRolved in 6 mL 1 M NaOH for IL, 
Probenecid (0.71gdissoivea mo Sigma P-8761 

[final] 2.5 mM) 

DDHzO to 1 L. adjust pH to 7.4 vdth NaOH 

^""^^t 1 .ProbesF-14201 50 lyophilized dye is dissolved in 23 
0 Fluo-4,AMdye.MolecularProbesF-14201 50^gyP f,,,^buized 

c„„cen«a«onof5.M. E»hl0na..tdameddy.»s»ffi<n»tf«.384 

25 pL per well. 
15 Aggnisti 

4°C 

Mignellaneous: 

DMSO (to dissolve compounds and for tip wash) 

CeUswerepas»g=da.a«»«tod««Wofl-^everyib»rda,s.F<Kexp.nm««^ 

:e„„.a.«3S4..eUpU.(.a,c»M^U»,^^a^ 
Mul«d™p384«givel2,000cen.per«en. Pta«s««mcubateda,37 Cov^rng. 
(mimiiiwa 15 h, imxinimii 23 h) before use. 



2D 
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Compound and afi ;onist preparation: 

Compounds were dissolved in DMSO at a concentration of 10 mM and 120 ^iL of 
these solutions were transferred to the first well (column 1) of each row of a 96-well, round- 
bottomed, polypropylene storage plate (Costar 3365). Compounds on two such plates were 
5 thenseriallydilutedsimultaneouslyinDMSOusingaBiomek2000. 4pLofeachdihition 
was transfeired to a deep weU plate (Beckman Coulter 267006) which had been prepared 
previously to contain 400 nL of freshly made working buffer in each weU. Concentrations 
resulting &om this procedure are shown in Table 1 . The final compound concentrations in the 
assay span 1 1 points, between 10 nM and 0.1 nM, in half-log increments. 
10 The contents of the deep weUs were mixed, and 45 \iL of each dilution were 

transferred - in duplicate - to a 384-well polypropylene compound loading plate (Fisher 12- 
565-507) so that the 384-weU plate contained duplicates of each of the compounds from both 
96-well plates in the concentrations shown in table 1. Columns 23 & 24 of the plate contain 
no compound and serve as controls. Wells A -K in columns 23 and 24 were loaded with 
15 agonist only and therefore represent the maximal response. WeUs O - P in columns 23 and 
24 were loaded with only buffer, no agonist, and therefore represent the minimum response. 

An ASMSP agonist loading plate was made by taking stock concentration of ASMSP 
and diluting in working buffer to give a concentration of 3.3 X 10-* M. 45 pL of this solution 
were transferred to all wells of a 384-wen polypropylene agonist loading plate (Fisher 12- 
20 565-507) except wells 023, 024, P23 & P24 which contained buffer alone and served as 
unstimulated controls. 

For each 384-weU assay plate of cells, 10 mL of diluted Fluo-4 dye was prepared as 
stated above in the methods/reagents section. First, each 384-well cell plate was washed once 

25 with working buffer on a CCS Packard plate washer. Any remaining post-wash buffer in the 
wells was removed by hand and 25 \xL per well of Fluo-4 dye was added using a Labsystems 
Multidrop 384. The cell plate was returned to a 37 "C incubator for 45 min to allow the dye to 
permeate the cells. After 45 mm of dye loading, the cell plates were washed twice with 
working buffer, leaving a 30 [iL volume of buffer m each well. 5 jiL of compound dilutions 

30 were transferred from the compound plate to the cell plate using a PlateMate Assay plates 
were incubated in flie presence of compound for 15 min at room temperature in the dark, and 
then loaded onto FLIPR. 
Tgecfwimg responses in FUFR: 
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the 15 miacorr^oundpre-incubation, the plates were loaded on^ 

.e:spo.els™da3.epe3..ela.ve— e^ 



^onist addition. 

nata analvsisi 



Data analysis : ..^uvFLIPR were pasted into an Excel 



about 12 nM in Test B. 



and conditions are «s«l: .w^c 1 l-dim«hyle&<«y«=»Aonyl;DCM, 

aq., aqoeons; atm, atmosphmc pressure; BOC. 1.1 dimetByiem y 
dichlo2c«Ie;DMF.N.N^e«.ylfon„amide;DMSO.dimefl^.«lfox.de^ 
r:^EaO.aie«.yle«.er;EK>.0.e«,ylaceU.;h.hou.(s,HPU:>^P«ss^^ 
,0 o™raphy;HOBTaWe„zo«azole;MeOH,o,e««.o.;^ 

^KMI^.a.learn»gncaoresonanc.;psi.po»ndspers<^e^R^-^ 
«^«,«s.t.sa«™ted;TEA.Mea>yUn>i^TFA.«fluoroaceUcacrd;THF. 

tewJiydrofimu.. j,^, Celsius («C)-. unless otherwise stated, operations 

Temperatures ate given m degrees i-eisius i. i-j, »" 
25 werecarriedoatatrooinoranibienttemperatu.e(l8-25°C). 

OrganicsoUtao«Wd,ied,v.r«J.,d.ou,s«di™norn«^e«um^^^ 
evaporatior^fsolv«>.v«.ca.riedoutusing.rot«yevapora.»r„nderre^ 

30 no.ed;solve.tnuxu.econ^osi«onsa»give.,svohnnep«c««agesorv^^^ 

mengive„.mRda.aisin.heibrmofdd«.val«esfbrn^,ord«gnosBcp«.^ 
: feiveninpartspernnlUon(ppm)rd«ive».*«ne.hylsiI.neasanWernals«^^ 



determined at 300 MHz. 
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Melting points are imconrected. 

Mass spectra QAS) were obtained using an automated system with atmospheric 
pressure chemical ionization (APCI) unless otherwise indicated Masses corresponding to the 
major isotopic component, or the lowest mass for compounds with multiple masses with 
nearly equivalrait abundance (isotope splitting), are reported. 

Where noted that a final compound was converted to iSas citrate salt, the free base was 
dissolved in methanol, DCM, or acetonitrile, combined with citric acid (1.0 equivalents) in 
methanol, concentrated under reduced pressure and dried under vacuum (25-60 «<:). When 
indicated that the salt was isolated by filtration from Et^O, the citrate salt of the compomid 
was stirred in Et^O for 4-1 8 h, recovered by filtration, washed widi EtjO, and dried under 
vacuum (25-60 "C). 

Rvsim^leT. l-N-methyl-4-(3,4-dicblorophenyl) 4-((3-cyano-2-methoxynaphfh-l- 
yl)methoxymethyl)piperidine: 

The title compound of the structure below 



CI 




CI 



was prepared as follows. A solution containing l-N-methyl-4-hydroxymethyl-4-(3,4- 
dichloiophenyl)piperidine (76.8 mg, 0.28 mmol) and dry DMF ( 2 mL) was cooled (ice bath) 
and NaH (1 1 mg of 60% suspension in mmeral oil) was added in one portion. After 1 5 min, a 
solution containing 3-cyano-2-meflioxy-l-hromomethyhiaphthalene (57 mg, 0.21 mmol) and 

20 diy DMF (2 mL) was added (in 0.25 mL portions over several minutes), the mixture stirred 
for 15 min, allowed to warm to RT, stined for an additional 2.5 h, then partitioned between 
EtOAc and water. The organic layer was separated, washed with sat. aq. NaHCOj, dried 
(Na2S04), filtered, and concentrated. The residue was purified by chromatography (0-5% 
MeOH / DCM), converted to the citrate salt, and isolated by filtration from EtjO to give the 

25 citrate salt of the title compound as a white powder. MS m/z 469 (M+H). 

The requisite l.N-methyl-4-hydw>xymethyl-4-(3,4-dichlorophenyl)piperidine was 

prepared as follows: 

a) l-N-methyl-4-hydroxymethyl-4-(3,4-dichlorophenyl)piperidme 
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To a stiired solution containing efljyl l-N-methyl-4-(3,4-dichloiophenyl^pKi4ine-4- 
carboxylate (404 mg, 1.28 ramol) and dry EtaO (5 mL), LiEtaBH (I M in THFX4 mL) was 
slowly added. After I h at RT, a solution of IN aq. HCl (10 mL) was slowly added, stiired for 
18 h» concentrated, neutralized (sat aq. NaHCOs), and extracted with DCM (4X). The DCM 
5 extracts were combined, dried, filtered, and concentrated to give the tide compound as a white 
solid. MS m/z 274 (M+H). The material was used without further purification, 
b) Ethyl l-N-methyl-4-(3,4-dichlorophenyl)piperidine-4-carboxylate 

A solution containing l-N-methyl-4-(3,4-dichlorophenyl)piperidine-4-carboxylic acid 
hydrochloride (550 mg, 1 .69 mmol), H2SO4 (0.25 mL), and ethanol (25 mL) was heated under 
10 reflux for 5.5 d, cooled to RT, and concentrated. The residue was partitioned between EtOAc 
aad sat. aq. NaHCOs, the organic layer was separated, and the aqueous phase extracted with 
additional EtOAc (2X). The EtOAc extracts were combined, dried, filtered, concentrated, and 
the residue purified by chromatography (2% MeOH/DCM) to give the title compound as a 
pale-yeUow oU. MS m/z 3 16 (M+H). 'H NMR (CDCI3) 5 7.47 (d, IH), 7.39 (d, IH), 7.22 (m, 
15 IH), 4.14 (q, 2H), 2.77 (bd, 2H), 2.54 (bd, 2H), 2.26 (s, 3H), 2.13 (bt, 2H), 1.91 (bm, 2H), 1.2 
(t,3H). 

c) l-N-methyl-4-(3,4-dichlorophenyl)piperidine-4-carboxyUc acid hydrochloride 

A mixture containing l-N-mediyl-4-(3,4-dichlorophHiyl)-4-cyanopiperidine (1.03 g, 
3.83 mmol) and 8N aq. HCl (50 mL) was heated (100 *X:) for 90 h, cooled to RT, and 
20 concentrated. The residue was treated with a small amount of MeOH, warmed, diluted with 
water and allowed to stand at RT. The solids present were isolated by filtration, washed with 
min. water, and dried (60 '*C) mider reduced pressure to give the title compound as an off- 
white solid. MS m/z 288 (M+H). 

d) l-N-metihyl-4-(3 ,4-dichlorophenyl)-4-cyanopiperidine 

25 A mixture containing 3,4-dichlorophraylacetonitrile (4.9 g, 26.44 mmol), N-methyl- 

bis-(2-chloroethyl)amine hydrochloride (5.1 g, 26.49 mmol), hexadecyltributylphosphonium 
bromide (0.72g, 1 .43 mmol), and 50% aq. sodium hydroxide (30 mL) was heated at 100 "C 
for 1 hour, allowed to cool, treated with water (100 mL), and extracted with EtzO (3X). The 
ether extracts were combined, washed with water (IX), and extracted with IN aq. HCl (5X). 

30 The acidic extracts were washed (EtzO), neutralized with solid sodium carbonate, and 
extracted with EtaO (2:^. The ether extracts were dried, filtered and concentrated. The 
residual oil was purified by chromatogrsqphy (O.S-2% MeOH/DCM) to give the titie 
compound as a yellow oil. MS m/z 269 (M+H). 
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The requisite 3-cyano-2-methoxy-l-bromomethyliiaphthalene was prepared as 
follows: 



A solution containing 3-cyano-2-methoxy-l-hydroxymethylnaphthalene (101 mg, 0.47 
5 mmol), pyridine (0. 1 tnL), and dry acetonitrile (4.5 mL) was cooled (ice bath), and 

dibromotriphenylphosphorane (424 mg, 1.0 nunol) was added (in portions) over 5 min. After 
5 min, the mixture was allowed to warm to RT, stirred for 3 h, concentrated, treated with 
EtOAc, and filtered. The filtrates were washed (IN aq. HCl and sat. aq. NaHCOj). dried, 
filtered, and concentrated. The residue was purified by chromatography (DCM) to give the 
10 title compound as a white solid. MS m/z 276 (M+H). 'H NMR (CDCb) 5 8.22 (s, IH). 8.10 
(d. IH), 7.88 (d, IH), 7.76 (m, IH), 7.57 (m, IH). 5.01 (s, 2H), 4.19 (s, 3H). 
b) 3^ano-2-methoxy-l-hydroxyaiethyhiaphthalene 

A solution containing 3-cyano-2-methoxy-l-napthoic acid (10 g. 44 mmol) and dry 
THF (220 mL) was cooled (ice bath), and TEA (6.5 mL, 132 iranol) and 
15 isobutylchlorofoimate (6.0 mL, 46.3 mmol) were added. After 30 min, the suspension was 
allowed to warm to RT, stirred for an additional 1.5 h, filtered into a suspension of NaBH4 (5 
g, 132 mmol) and water (200 mL). and stirred at RT for 55 h. The THF was removed, and the 
soUds present were recovered by filtration. FoUowing drying (50 'C) under reduced pressure, 
the title compound (3.12 g, 33%) was obtained as a white powder. *H NMR (D6-DMSO) 6 
20 . 8.57 (s, IH), 8.27 (d, J=8.4Hz, IH), 8.03 (d, J=8.lHz, IH), 7.75 (t, J=8.1Hz, IH), 7.61 (t, 
3^.8Hz, IH), 5.35 (t, J=5.4H2. IH), 4.94 (d, J=5.1Hz. 2H). 3.97 (s. 3H). 
Example 2: 4-(4-fluorophenyl)-4-[(3-cyano-2,4-dimethoxynaphth-l- 
yl)methoxymethyl]piperidine: 



was prepared as a citrate salt as follows. To a solution containing l-N-t-Boc-4(4- 
fiuorophenyl)-4-hydroxymethylpiperidme (1.914 g, 6.19 mmol) in 30 mL of dry DMF was 
added NaH (0.272 g, 6.81 mmol) at 0 "C. The solution was stirred at RT for 20 min. 3-cyano- 
2,4-dimeajoxy-l-iodometbyhiaphthalene (2.0 g, 6.19 mmol) in DMF (10 mL) was added to 



a) 3-cyano-2-mettioxy-l-bromomefliyln^hthalene 



The titie compound of the foUowmg structure 



25 
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above solution at 0 °C. The mixture was stiired at 0 »C for 20 mim RT overnight. Saturated 
NaHCOs was added and the mixture was extracted with EtOAc (3x). Combined EtOAc were 
washed with saturated NaCl, dried, filtered and concentrated. The residue was purified by 
chromatography (0.5%,!% MeOH-DCM) to give N-t-Boc-4-(4-fiuorophenylH-[(3-cyano- 
2,4^imethoxynaphth-l-yl)melhoxymethyl]piperidine as a ligjit yellow foaming solid (0.843 
g, 27% yield). To a solution of N-t-Boc-4-(4-fluoK>phenyl)-4-[(3-cyano-2,4- 
dimethoxynaphth-l-yl)methoxymethyl]piperidine (35 mg, 0.066 mmol) m EtOAc (1 mL) at 
0 °C was added HCl (37%, 0.37 mL). The solution was stirred at RT overnight and saturated 
NaHCOs was added. The mixture was extracted with DCM (2x). Combined DCM extracts 
I were dried, filtered and concentrated. The residue was purified by chromatography (2%, 4% 
MeOH-DCM, 5%-8% MeOH -DCM with 1% of NH4OH) to give the title compound as a 
Ught yellow solid (13 mg, 46% yield). MS m/z 435.5 (M+H). 

The requisite l-N-t-Boc-4(4-fluorophenyl)-4-hydroxymethylpiperidine was prepared 

as follows: 

5 (a) 4-(4-fluorophenyl>-4-cyanopiperidine 




20 



To a solution containing bis(2-chloroethyl)amine hydrochloride (6.0 g, 33.6 mmol) 
and 4-fluorophenyl acetonitrile (4.542 g, 33.6 mmol) in DMF (30 mL) was added sodium 
hydride (5.38 g, 134.4 mmol) slowly at 0 "C. The resulting suspension was stirred and heated 
at 60 "C for 24 hrs. The reaction mixture was cpienched with ice water, extracted with EtOAc 
(3x). The organic extracts were combined, washed with saturated NaCl (3x). dried, filtered, 
and concentrated. The residue was purified by chromatography (1-5% MeOH-DCM) to give 
the title compound as a yeUow oil (2.3 g, 33% yield). MS m/z 205.38 (M+H). 
(b) 4-(4-fluorophenyl>-4-catboxypiperidine hydrochloride 




To asolutionof 4.(4.fluotophenyl)-4^yanopiperidine(4.823 
(45 mL) was added water (45 mL), potassium hydroxide (19.8 g. 354 mmol). The solution 
washeatedto U0°Cfor48h. After cooling to RT, 37% hydrochloric acid was added to 
achieve pH I and solvent was removed. Ite residue was suspended in water (40 mL). filtered 
and the white solid was washed with cold water (8mL). After drying at 50 «C for ovemtght. 

the title compound was coUected as a white solid. MS m/z 224.34 (M+H). 
(c) l.N-t-Boc-4(4-fluoTophenyl)-4-hydroxymethylpiperidine 




To a solution of 4<4-fluoiophenyl)-4-caAoxypiperidine hydrochloride (6.134 g, 23.6 
nunol)inTHF(50mL)was added lMl^HinTHF(47 no.. 47.2 mmol)atO»a^^^^ 
solutionwasheatedtorefluxforl.5h.Thereactionwasquenchedbyadd.ng2NK^^^^^^ 
(2 85mL),foUowedbywater(3.56mL).NaOH(0.94ginn.2mLofwater)wasthenadded, 
followedbyasolutionofBocanhydride(5.16g,23.6mmol)inDCM(30mL).l^e^^^ 
was stirred atRT for overnight, fdtered through diatomacecn^ earth, washed w.^^^^ 

dried, filtered andconcentrated.TT.e residue was purifiedbychromatography O^^^^ 
MeOH-DCM) to give the titlecompoundasacolorless oil (2.118g, 290/0 yield2steps). MS 

m/z 210.40 (M+H). 

ExaDEkii 4.(4.fluorophenyl)-4-[(3-cyano.2-methoxynaphth.l- 
yl)methoxyme1hyl]piperidine: 

A compound of the following structure 




was pi^aredasacittate sal. via .e.c«<™ procedures simitar u> those giv«taE«nvleJW 
wia.teplace,nen.of3-cyano-2.4-dimeftoxy-l-iodomethylnaphttolene«ith3.^^ 
di«.fl,„xy-l-iodom.U.ylmpWhal=«.. The tide compound was obtained as. light yellow 
sdii MS tn/z 405.53 O^l+H). 
p^«^le4: 
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A compound of the foUowing structure 



O 



F 




wi*IX:M (2K).The«g«acc«r«>««e« combined, dHe4«.-d,a„a—^ 
, „siduewasp«rmcdbycte«»B«^y(l%.iV.MeOH.DCM)«.give^ 
0<,„^™dasa«hit.soUd(83mg.83%yi.M).MSn./z476.48^+H). 



A oompouna of the ftillowiiig stnic«ure 




,5 wasptepa^dasaeitta^sahasfcUowa. Toasoluttonof*eeon>pa»«lof W4(73 
„g,0.066m.ol)i.B«.Ao(2,.,)..0^waadedHa(37%.0.49na.).Tbes„^onw.. 
.ti™datRTforlhoura«d»*™tedNiHCO.wasadd«lThemix«««asex«cted^a^ 
DCM(3x).Co„*inedDCMwe«dned.fflte«dandcauc«*.W.ll.««dj.^P^ 
byeblLgraphy(l%.2%MeOH-DCM.8%McOH-DCM«i«.l%ofKH,OH)tog.ve 

20 flie desired compound as av,bite solid(34 mg. 57% yield). MS m/z476.51 (M+H). 
ExftT^^es 6 to 9: 

Compounds of the foUowing structure 
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''Or 




MeO' 



listed in Table 1, below, were prepared iising procedures 
replacingN-t-Boc-sarcosme with the appropriate amino acids. 

Table 1 



described in Examples 4 and 5 by 



Example* 


R group 




VlSm/z(M->-H)| 


4 


t-BOCO 


83% 


476.48 


5 




57% 


476.51 






61% 1 


490.48 


7 


t-BooO 


84% 


462.51 


8 


o 


88% 


462.43 


9 




82% 


562.38 



Fvam ple 10: 

A compound of the following structure 
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was prepared as a citrate salt as follows. To a solution of 4-(4-fluoiophenyl)-4-[(3-cyaao.2- 
niethoxynaphth-l-yl)methoxymethyl]piperidine (89 mg, 022 mmol) and 3-(2- 
bromoethyDindole (64 mg, 0.28 mmol) in DMSO (2 mL) was added TEA (0.092 mL. 0.66 
mmol). The solution was heated at 1 00 °C for over night. After cooling the reaction mixture 
to RT water was added. The mixture was extracted with EtOAc (3x). The combined EtOAc 
were washed with saturated NaCl, dried, filtered and concentrated. The residue was purified 
by chromatography (0.5%-2% MeOH-DCM) to give the desired compound as a Ught yeUow 
solid (54 mg, 45% yield). MS m/z 548.55 (M+H). 
^lesUtolSi 
Compounds of flie following structure 




shown in Table 2, below, were prepared using procedures described in Example 10 by 
replacing 3-(2.bromoethyl)indole with an appropriate halide substituted compound as shown 
in the table. 

Table 2 



Example # 


R-halide 


Reaction Conditions 


yield 


MS 
m/z 
(M+H) 


10 


Br 


100 *C, overnight 


45% 


548.55 


11 




80°C3h 


63% 


525.52 


12 




80'C,3h 


60% 


543.50 
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13 


r? 1' 


0*C,3h 1^ 




583.5 
521.46 


14 




RT, 3h 


32% 


564.53 


15 


a? 


80°C,6h,100''C.4h 


31% 


16 


Br 


80°C,6h 


25% 


1 447.58 
1 433.53 


17 






27% 


562,54 


18 


^Br 


100 "C, ovenught 


45% 





pusrmnle 19: 

piperidtae. 

The title compound, of the stnictare below 




wasp^das follows. A soludon contatetog 1-N-m^hyl^l^y-*^-^.^ 
ali:p«pe.d.e(100n.s.036«»ol)»dd^DM.(3^)wa,c«^^^ 
WhaadNaH(14.4o.gof60%suspe«sioai»mine«loU)w«-Jd«lmo«pc*o«.Ato^.5 

™„.esolu«o„con.alni»g3.yano-,4odom«hylnapM»lene(105n*036n»™0«»^^ 

DMF(5oa.)wasadded(in0.50a,Lportio«sov»severa.mim*es).«»««.--s^ 

6,.5UaUowed.owann,oRT.s,inedfora„addidonal2.51.,he»p..t«onMb«w^ 

E,OAo»K.w.ter.-n.eorganiclayerwasseparated.washedse^n.ian,wA-.l)s^ 

N.HC03.2)satWne,«.eodriedoverMgSO.ffl,ered.a.»iconce.t««dThe«s.d«.w.s 
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purified by chromatography (95:4: 1 CH2CI2, MeOH, NH4OH), converted to the citrate salt, 
azeotroped from ethei/hexane and dried at 50 °C under oil pump vacuum overnight yielding 
the citrate sah of the title compound as a white powder (1 17 mg, 53% yield). MS m/z 439 
(M+H). 

5 The requisite l-N-mcthyl-4-hydtoxymethyl-4-(3,4-dichlorophenyl)piperidine was 

prepared as described in Example 1 . 

The requisite 3-cyano-l-iodomethyhi^hthalene was prepared as follows: 
a) 3-Cyano-l-hydroxymetixyl naphthalene 

To a cooled solution (0 "C.) containing DMF (3.75 mL, 50.8 mmol) in methylene 
10 chloride (60 mL) was added oxalyl chloride (12,7 mL, 145 mmol) dropwise. The resulting 
suspension was stirred at 0 "C for 1 hr. Solvent was removed under vacuum yielding a pale 
yellow solid. This solid was resuspended in acetonitrile (50 mL) and THF (100 mL) and 
cooled to 0 °C. To this cooled suspension was added a solution containing 3- 
cyanonaphthalene-l-caiboxylic acid (7.5 g, 38.1 mmol) in THF (150 mL). The reaction was 
15 stined at 0 X for 1.5 hours then cooled to -78 "C. To this cooled solution was added. 

dropwise; a solution containing NaSa, (5.2 g, 137 mmol) in DMF (60 mL). The reaction was 
stirred at -78 for I hr, aUowed to warm to -20 "C, held at -20 °C for 2 hr, then allowed to 
warm to RT. Solvent was removed under vacuum. The residue was quenched with ice-cold 
aqueous HCl (1 N), extracted with EtOAc (2x). The organic extracts were combined, washed 
20 with: 1) HCl (1 N). 2) saturated NaCl (2x), dried, filtered, and concentrated. The residue was 
purified by chixjmatography (0-1% DCM-MeOH) to give the title compound as a yellow 
solid. (6.12 g, 88% yield). MS m/z fragments only, 
b) 3-Cyano-l-iodomethyl naphthalene 

To a solution containing 3-cyano-l-hydroxymethyl naphthalene (5.85 g, 31.97 mmol) 
25 in acetonitrile (100 mL) under nitrogen was added trimethylsilylpolyphosphate (15 mL). 

Reaction was stirred at RT for 15 minutes. To this solution was added Nal (8.3 g, 55.2 mmol). 
The suspension was stirred at RT overnight. Solvent was removed under vacuum. Residue 
was suspended in saturated NaHCOa (600 mL) and extracted with ethyl acetate (2x350 mL). 
Combined ethyl acetate extracts were washed with: 1) saturated NaHCOa, 2) saturated 
30 Na2S203, 3) saturated brine, dried over MgS04, filtered, and concentrated. The residue was 
purified by crystallization torn ethyl acetate yielding the title compound as a pale yellow 
solid (6.59g, 70% yield). MS m/z fragments only (M+H). 
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RKafntiIe20: l.N-Methyl-4K3,4-dicWoroiAenylHK(3-cyano-2,4-dimethoxyn^ 
y1)methoxyme&yl)piperidine, 

The tide confound, of the formula below 




5 was prepared as follows. A solution contaiiiing l-N-methyl-4-hydroxymethyl-4-(3,4- 

dichlorophenyDpiperidine (49 mg, 0. 179 mmol) and dry DMF (2 mL) was cooled (ice bath) 
and NaH (7 mg of 60% suspension in mineral oil) was added in one portion. After 1 5 min. a 
solution containing 3-cyano-2.4.dimethoxy-l-iodomethylnaphthalene (63 mg, 0.178 mmol) 
and dry DMF (5 mL) was added (in 0.50 mL portions over several minutes), the mixture 

10 stirred for 15 min, allowed to warm to RT, stirred for an additional 2.5 h, then partitioned 
between EtO Ac and water. The organic layer was separated, washed sequentially with: 1) sat 
NaHCOs, 2) sat. brine then, dried over MgS04, filtered, and concentrated. The residue was 
purified by chromatography (93:6: 1 CH2CI2, MeOH, NH4OH), converted to the citrate salt, 
azeotroped fiom ether/hexane and dried at 50 »C under oil pump vacuum overnight yielding 

15 the citrate salt of the title compound as a white powder (57 mg, 64% yield). MS m/z 499 
(M+H). 

The requisite l-N-methyl-4-hydroxymethyl-4-(3,4-dichlorq?henyl)piperidme was 

prepared as desoibed in Exan^le 19. 

The requisite 3-cyano-2,4-dimethoxy-l-iodomethyhiaphthalene was prepared as 

20 follows: 

a) 3-Cyano-2,4- dimefhoxy-l-hydroxymethyl naphthalene 

To a cooled solution (0 "C.) containing DMF (3.75 mL. 50.8 mmol) in methylene 
chloride (60 mL) was added oxalyl chloride (12.7 mL, 145 mmol) dropwise. The resulting 
suspension was stirred at 0 for 1 hr. Solvent was removed under vacuum yielding a pale 
25 yellow solid. This solid was resuspended in acetonitrite (50mL) and THF (lOOmL). To this 
cooled suspension was added a solution containing 3-cyano-2,4-dimethoxynaphthalene-l- 
carboxylic acid (9.8 g, 38. 1 mmol) in THF (150 mL). Tte reaction was stirred at 0 °C for 1.5 
hours then cooled to -78 °C. To this cooled solution was added, dropwise; a solution 
containing NaBH4 (5.2 g, 137 mmol) in DMF (60 mL). The reaction was stirred at -78 "C for 
1 hr. allowed to warm to -20 °C, held at -20 «C for 2 he, then aUowed to warm to RT. Solvent 



30 
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yield). MS m/z ftagments only. 

b) B.cyanoi.t , „ , ijimeftoxv-l-hydroxyinethytoaphtolene (2.20 

g 9.05 n»nol)in»>e«»i«le(45mL)«nder«ttogenwa. added m»c*yW^^^ P 

=!:rr:™ied^-n»^ 

15 (i.98g, 63% yield). MS m/zftagmente only. 

LbLsH l.>.-me«.yl-4-(4-fluoro»pheny.)-4K(3.cyano»^-l- 



ioxymethyl)piperidine. 
The title compound, of the structure below 




30 



,,,,^y,)pipeHdlne(100»g.«.45n»o)and^«^(^^^ 

,^K,H08n.gof60./.suspensionlnn..nen.^V^s^^^^^^ 
„Wonoan.«ning3^an<.l.icd<»ea>ylnapM..ene (132.^04^ 

J J • J «♦ <n or nnder oil oump vacuum overmgni © 
ft„,nea«/h«ane«>dd„eda.50 Cund«oap P 

Katofthetidecoinpoonda8awhrtepowd=(mmg,44/.yi , 
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Therea«tt»ateop«.videdl-N-me*yl.4<4-fl»nm*h«yl)4<p-^^ 

TM,compo«ndis*o^asBxample21rinTable3below.MSWz3S9(M.H). 
5 The«q»Wle l.N-m=a,l-4-hydro^ynKliyl-4-(4-flu<.«>phenyl)i«pendm.v«. 

prepared as follows: 

.)l.NH«thjrl-4-hydn»yn«thyl.4-(4.fl»or»phenyl)piperidme 4 earboxylic 

Toa.«™dsol-ooco«l-K--*y.-4K4-fl«-phenyl)p.^^^ 

! . i,.rrH,Cl, i0to20%MeOH.l%KH4OH),azeota>pedfromcther/hexaneana 
15 chromatograpliy (CH2CI2, 10 ^u/o . _„,^«. n 07 b 78% yield). 



20 



b)l-N-m=*yl-4-(4-fluo.op1,enyl)piperidu..4.a*<«yl.c3C.dhyd^ 
Amix«.econ«iningl-N-»e*ym4.fluc,ophe.ylH-«y-^ 
n.,^10N«. Ha(5mL)wash=a«dinamiorowaveoven(p<™«r.70W,1«.^. 150 

Jl.™pedt^».MeOH(5.,«-e*.(5K,«eaa.50X»nd».^ 
„vcndgh.yle.di.g4eti««con.po>«»i(0.41 g, 100%yield)asa,«ae«nsoUd.MSn.M»S 
(M+^H). TWs nutterial mod without itether pmificanon. 

c)l-N-mrfiyl-4<4-flmm)plienyD-4-cyanopip=W™ „„™™i« 
ThcLr^.el.N.n».hyl.4-(4.fhu»oph»ylH-yanopipend.««aspre^ 

follows: 

ToasolutioncontaixiingmecWotethaminehydrochlonde(1.923g,9^^^^ i 

-.-t n^5B.999mmol)mDMF(30iiiL)W8saddedsodiuHiliydnde 
I fluorophenylacetomtnle(1.35g,9.99mmoyuii^ivirv ^ t,..*„^ ,t fiO for 

,..;40^00s.o.ya.0X..e^^^---^^^^^ 
24hrs The reaction mixture was quenched wilh ice water, exuaowu 
^^cLc.swe.c<»b>»ed..as.ed«*s^.cdHaa(3x),dried.fiH»«d. 
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6aecoa.p<»na».,en<«,oil(1.788g.82%yield).MSW.219.38(M«). 



„g«letoprod»«s.ndio«nnedi^ofBxan.pl«.9.<>a8a«Ust»d 




•HCI 

intermediate b) 



Rearranged ether r) 



21 a) 



21b) 
"lie)" 
21 r) 



3,4-dichloropheayl 



Tables 



3,4-dichlorophenyl 



4-fluoroplienyl 



4-fluoropheiiyl 



4-fluorophenyl 



4-fluorophenyl 



4-£luoropheiiyl 



OCH3 



Yield I MS 
(«/o) m/z 
(M+H) 



CH3 



CH3 
CH3 
CH3 



53 



CH3 

air 
CH3 



100 



86 



439 



224 



219 
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Ex.# 



4-fluorophenyl 



4-fl.uoroplienyl 
4-fluorophenyl 



24 r) 



25 a) 



25 b) 



25 c) 



4-fluorophenyl 



4-trifluoioinethylfluorophenyl 
4-trifluoromethylfluorophenyi' 



4-trifluoromethylfluorophenyi- 
4-trifluoromethylfluorophenyi-' 



OCH3 
OCH3 



OCH3 



CH2CH3 



CH2CH3 
H 



CH3 



CH3 



CH3 



Yield 
(%) 



56 



m/z 
(M+H) 



CH3 



4-trifluoromethylfluorophenyl 



4-trifluoromethylfluorophenyl 



4-trifluorome*ylfluorophenyl 



OCH3 



CH2CH3 



CH3 



CH3 



OCH3 1 OCH3 



CH3 



CH3 



CH3 



417 



15 



»Preparedasdescribedinexample21 a) using l-N-methyl-4-(4- 

tn^ron.ethylphenyl)piperidine-4.^^^^^^^ 

thedesix^l I-N.n.eM-4-hydroxyn.ethyl-4-(4-Mfluoro.^^^^^^ 

rp;:rrdlledinexa.ple21h)us^ 

cyanopiperidmeasstartingmaterialyieldmgthedesitedl-N-methyM^^^^ ^Wz288 
trifluoron.ethylphenyl)piperidinc-4-carbaxy^ 

ni^;.quisite l-N-rnethyl-4.(4.trifluoromethyl^^^^^^ 
according to the procedure described herein. 

""'""^F^wing conventional procedures well kno>v^ 

followingrepresentativepharmaceutical dosage forms maybe prepared contammga 

compound such as Compound A in accord with structural diagram I: 

rng^iet 

Tablet 

Compound in accord with structural diagram I 

223.75 

MannitoUUSP ^ 
Croscannellose sodium 
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Maize starcli 

Hydroxypropylmethylcellulose (HPMC), USP 

Magaesium stearate 

Caosttle 

Compo\md in accord with stractural diagram 1 
MannitoUUSP 
Croscannellose sodium 
Magnesium stearate 



15 

2.25 
3.0 



10.0 
488.5 
15 
1.5 



10 



The pharmaceutical dosage form is administered to a patient in need thereof at a 
fequency depending on the patientandtheprecise disease conditionbeing treated 
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1 . A compound in accord with structural diagram I: 




at each occurrence is a moiety independently selected from CN, CT3 .OCF3. 
OCHF.,halogen,Q.alkyl.C^alkenyl,C..alkynyl,R^R^S 
and CH20R^ where R% K\ and R« are independently at each occurrence selected from 
hydrogen, C,^llQrl, ,C(0)R^aO)T«m^CO.R^orR-andR'>ma^ 
(CH.)jG(CH2)k or G(CH.>,G where G is oxygen, j is 1 . 2, 3 or 4, k is 0, 1 or 2; R at each 
occurrence is independently selected from C^alkyl; 

at each occurrence is independently selected from hydrogen, CN, CF3 PCF3. 
OCHF3,halogen,C.^l.Ca.alkenyl.C..alkynyl,R^R^SR^NRn.^CH^^ 
CH20R% and, where R% k\ and R' are independenUy at each occurrence selected from 
hydrogen, Caalkyl, C(0)R^ C(0)NHR'», CO^R-, or R» andR'' may together be 
(CH.)jG(CH,)korG(CH.)jG whereGis oxygen,j is 1,2,3 or 4,kis0. 1 or2. wheremR at 
each occurrence is independently selected from Cealkyl; 
R^ is selected from hydrogen and Ci-ealkyl; 

R^ R^ R* and R' at each occurrence are independently selected from hydrogen or 

) Ci.6aIkyl,or . 

independently, R* and R' together with the carbon to which they are attached and R 
andR'togetherwifli the carbon to which they are attached formamoiety in accord with 

structural diagram n, 



25 wherein o is selected from 0, 1, 2, 3 or 4; 
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m and n ate each independently selected from 0, 1, 2 or 3; 
in vivo-hydrolysable precuisors thereof; and phannaceutically-acceptable salts thereof. 

2. A compound according to Claim 1, wherein: 

5 at each occurrence is independently selected from CN. Ci-salkyl and Ci^alkoxy and 

nis 1,2 or 3; 

at each occurrence is independently selected from halogen where m is 1 or 2, and 
Vt? is selected from hydrogen and Ct-salkyl; 
in vivo-hydrolysable precursors thereof, and pharmaceutically-acceptable salts thereof. 

10 

3. A compound according to Claim I, wherein: 

R' at each occurrence is independently selected from CN, ethyl and methoxy and n is 
l,2or3; 

R^ is selected from hydrogen and mettiyl, and 
15 R^ at each occurrence is independently selected from halogen where m is 1 or 2; 

in vivo-hydrolysable precursors thereof, and pharmaceutically-acceptable salts thereof. 

4. A compound according to Claim 1 , in accord with structural diagram III 




CI 



20 and pharmaceutically-acceptable salts thereof. 



5. A pharmaceutically-accqjtable salts of a compound according to Claim 1 made 
an inorganic or organic acid which affords a physiologically-acceptable anion. 



25 6. A pharmaceutically-acceptable salts ofa compound according to Claim 5, wherein 
said inorganic or organic acid is selected from hydrochloric, hydrobromic, sulfuric, 
phosphoric, methanesulfonic, sulfamic, para-toluenesulfonic, acetic, citric, lactic, tartaric. 
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malonic, fmnaric, ethanesulfonic, benzenesulfbnic, cyclohexylsulfemic, saUcyclic and quinic 



acids. 

7. A pharmaceutical composition comprising a compound according to Claim 1, an in 
5 vivo-hydrolysable precursor or a pharmaceutically-acceptable salt thereof and a 
pharmaceutically-acceptable carrier. 

8 A method of treating a disease condition wherein antagonism of NK^ receptors in 
combination with SSRl activity is beneficial which method comprises administering to a 

10 warm-blooded animal an effective amount of a compound according to Claim 1 or an m vivo- 
hydrolysable precursor or a pharmaceutically-acceptable salt thereof. 

9 meuseof acompoundaccordingtoClaim I or an in vivo-hydrolysable precursor or a 
pharmaceutically-acceptable salt thereof in the preparation of a medicament for use m a 

15 diseaseconditionwhereinantagomsmofthcNKireceptorsandSSW^K^tivityisben^^^ 



10 



A method for treating a disorder or condition selected fix»m hypertension, dqjression 
in cancer patients, depression in Parkinson's patients, postmyocardial inferction depression, 
subsyndromal symptomatic depression, depression in infertile women, pediatric depression, 
major depression, single episode depression, recurrent depression, child abuse induced 
depression, post partinn depression, generalized anxiety disorder, agoraphobia, social phobia, 
simple phobias, posttraumatic stress syndrome, avoidant personaUty disorder, premature 
ejaculation, anorexia nervosa, bulimia nervosa, obesity, addictions to alcohol, cocaine, heroin, 
phenobarbital, nicotine or benzodiazepines; cluster headache, migraine, pain, Alzheimer's 
disease, obsessive-compulsive disorder, panic disorder, dementia, amnestic disorders, age- 
related cognitive decline, dementia in Parkinson's disease, neuroleptic-induced parkinsomsm, 
tardive dyskinesias, hyperprolactinaemia. vasospasm, cerebral vasculature vasospasm, 
cerebellar ataxia, gastrointestinal tract disorders, negative symptoms of schizophrenia, 
premenstrual syndrome, fibromyalgia syndrome, stress incontinence. Tourette's syndrome, 
trichotillomania, kleptomania, male impotence, attention deficit hyperactivity disorder, 
chronic paroxysmal hemicrania and headache associated with vascular disorders in a 
n^al, comprising administering an effective amount of a compound according to Clami 1 
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or a pharmaceutically-accepteble salt thereof effective in treating such disorder or condition 
and a phannaceutically-acc^table carrier. 



100S29-2 




A H T R A C T 
Title: NAPHTHYL ETHER COMPOUNDS AND THEIR USE 



Compoimds having the following structore 




wherein R', R^ R'*, R^ R*. R^ m and n are as defined in the specification, in vivo- 
hydrolysable p^ecmsors thereof, pharmaceutically-acceptable salts thereof, the use in therapy 
and pharmaceutical compositions and methods of treatment using the same. 



